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Executive Summary

Five urban streams in the City of Bellevue were sampled for fish presence/absence during the summe
of 2013 Previously sampled sitasludedonesiteeachon Kelsey Creekalley CreekRichard<reek

and Newport CreekarrowCreekat river mil§RM)1.8, near 118Ave NE, was fully sampled for the

first time.

Results fronkKelseyCreekRM 3.9 showed relativelgw nativdish diversityanda low coho to
cutthroat ratio (though this site showed the highest ratio among allBiissnay indicate that urban
impacts are influencing fish ptadions in this creedowever, fish densities were similar to 1997
studies suggesting a highly stable section of KelseylGeeelk a hatchery augmentation program for
30,000 coho at river mile 3.8 in Kelsey Creek.

A mature habitat restoration site on Valley Creek (RM 0.2) was,samdpieslilts showed relatively

low native fish diversity and a low coho to cutthroat ratiogqjoaljpivenile coho was caught).

Comparing 2013 results to past data stimwvspecies density has been very consmetéctt suggests

a stable system. However, urban impacts have likely had an influence as shown by the very low coho
cutthroat ratio (01).New Zealand Mudsnails were detected in Valley Creek in 2012. Mudsnails were
detected in stomach samples of three of the four size classes of cutthroat.

Juvenile coho were absent at Richards Creek (RM 0.9), however three species of nativedish were ca
(cutthroat, western brook lamprey and dace). Juvenile coho have been known to utilize Richards Cree
as shown by their presence in the 1997 survey. RCreaki$oesprovidegoodrearing habitat for

juvenile cohpother factors, such Bk of adulcoho returning in 2@] impassable beaver dam
complexesand changing flow regimes may have contributezktoflpuvenile coho seen in 2013

Fish passage is hydroladjicblocked downstream of the sampling site on Yarrow Creel8jBiMI 1.
prevens anadromous species access to the upper resskapected, resuttsowedrery low
diversitywith only cutthroatrout caughtThe upper extent of the reach also is hydrologically blocked,
potentially creating an isolated population of cutthroat

Juvaile coho were absentNgwport Creek (RM 0.0&)ith only cutthroat being caught. Although
only one other survey has been conducted at this site (in 1996), results showed a continued lack of
juvenile coho presence and a very consistent cutthroat papulati

Additionalstudies areecommended to further evaluate the effectiveness of existing and future capital
projects for improving fish habitat and the success of salmonid supplementation efforts. Below is a
detailed list of recommendations for the @iellevue to facilitate these actions.

1 Sample upstream of the Yarrow Creek (RM 1.8) site, to determine if the cutthroat population
between the hydrological barriers is indeed an isolated population.

1 Stomach analysis, as well as the abundance arstréizgiah of cutthroat trout and other
salmonids, in areas infested with New Zealand MudBo#ais¢pyrgus antipgcuauid
continue to be monitored.
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Compare diversity, size, and abundance of fish species across all years for sites with historice
data. This will allow a historical trend analysis to determine if specific fish populations are
declining or growing. Also, compare the size of coho and cutthroat fish populations to other
Puget Sound lowland reference streams

Conduct electrofishing atlpmiddle, and upper reaches of creeks during the same sampling
events to determine if salmonids and native fish are utilizing different habitats than in previous
years. This may help determine more accurately the presence/absence of fish within a
watershe.

Determine fish condition index at electrofishing sites to determine relative health of priority
fish species. The index could then be compared to other Western Washington urban streams
where this particulaneasuremetmas beemade This information vides important

biological information that can then be used to make better management decisions.

Collect gut content data from priority salmonid species at &enghic Index of Biotic

Integrity BIBI) sites to determine if aquatic or terrestrigl ipgens dominate. These data will

help determine prey species availability and use by salmonids. Data collected can help
determine if riparian and/or substrate improvements are necessary.

Continue a consistent electrofishing program that visits thateardaring the same time of

year to increase robustness of data for determination of status and trends of priority fish
species.

Add additional electrofishing dates earlier in the year at these same sites every five years to
help determine seasonalityisti species use (e.g., May).

Implement a study to evaluate selected electrofishing sites that have shown historical change
in species diversity and den3ibe studyshouldevaluatéemperature and flow conditipns

and possiblgther parameterdepenthg on site conditions

Include adult coho escapement data in the status and trends database in order to strengthen
reasoning for lack of juvenile coho presence

Data collected forative and nomative fish species presence, status, and trends isttgaars can

be a useful tool in determining the health of urban streams. Implementing the recommendations
mentioned above would help the City of Bellewngnue taascertain if changes in fish populations
and density a@curring and if so, if they aithe result afegional population trendstural
environmental changes, beneficial habitat modifications, or changes in land use in the local urban
streams.
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1.0 Introduction

Electrofishing was conductedia¢ urbanstreamsn the City of Bellevua July 203. Thesestreams

included, Kelse@reekValley CreelRichardreekYarrow Creekand Newport Creda tributary to

Coal CreeklFigure 1)Both Valley and Richard Creeks are tributaries to KelseyT@ee€kty of

Bellevue (The City) had mmnducted a reach analysis asiteeonYarrowCreek prior to the summer

of 2013. Historical data exist fire sampling sites on KelgeyeekValley Creek, Richards Creek and
Newport CreekThe Newport Creek sampling sitegf mile RM] 0.06) was lasampled in 199Both

Kelsey Creek (RM 3.97) and Richards Creek (RM 0.9) sampling sites were last sampled in 1997. The
Valley Creek sampling site was last sampled in 2010 and Yarrow Creek (RMIl.8ampked for

the first time in 2013.

The purpos ofelectrofishing ahesdocationsvas todevelop a baselif@ fishspecies
presence/absence and diversibgdevaluate trends previously sampldéocations These sites were
chosen to help evaluate and determine the effectiveness ofdsationor the significance of
urban impactd hese sites can be revisited in coming years to detecumaldtivehangesare
having positive or detrimental effectdisimpopulation structuse

This report describes the methods used for sampbudfsrfrom electrofishiimgthe summer of 2G1
andrecommendations for future actiofise data presented in this report represent a reference point
from which the City can determine any possible changes in the status and trends of fish populations in
response ttocal orarge environmental change.
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Figure 1L Map showing locations and results of electrofishing sites sampled in July 201
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2.0 Methods

Electrofishing was performed on Jiflyl9 and23, 20B (Table 1)Onesitewassamplean each of
KelseyCreek (RMB.97, Valley CreelRM020), Richards Creek (0.99garrowCreek (RM..8Q and
NewportCreek RM 0.06.

Methods of samplinig 201 weresimilar to past efforts by the City. Electrofishing was conducted
using a Rith-RootBackpaclElectrofisher Mdel 12bSettings on the electrofishing equipment for
KelseyCreek, Richards Creek, and Newport Grees& most effective 200volts (v) 50 Hertz Hz),
and6 millisecondsnfg. Settings were most effective at 200 Hz@nd 6 ms for Valley Creek
Voltage was lowered to 100 vYarrowCreeko reduce adverse effects on fish.

At most #es,block nets were placed at the bottom and top of each reach and a single pass was made
with the electrofisheft Yarrow Creelgnly a downstream block net was used as a raised culvert
marked the upper end of the re&@he person utilized the electrofishingkback and two people

with longhandled dip nets followed closely alongside to captaredish'. Team members followed
the electrofishing team with buckets of fresh stream Fiakewere trackda, habitat type (riffle or
pool) and captured fish were placed in corresponding b@atisred fish were temporarily
anesthetized on site using a dilute solution €249 ricaine methanesulfongpie water for
identification and fork length measurements. Fish wenglaélcedn freshstreamwvater supplied with
an aerator until fully recovered. Once recovered, they were oeleéhsanlitside of block nets so they
would na be counted twic&ish were captured as authorized under Washington State Scientific
Collection Permit #3241.

Temperature® C), dissolved oxygémilligrams per liteng/L]), conductivitymicrosiemens per
centimeterys/cm]), and pH were recordesding eHoriba U22water qualitprobedeployed at each
stream reach. Air temperature, reach length, and time fished were alsoFmtdrsieekts for 281
sampling can be found in Appendix A.

1Two netters were used throughout each reach. Netters were consistently swapped out and the team was comprised of a
combination of experienced netters, inexperienced netters, and volunteers.
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July 8B, 20B
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Table 1L Survey dates and site summgafor 203B electrofishing.

River Mile| Reach
Date Stream Nam¢  (RM) Length Site Description
(feed

Newport
Creek

006

193

A tributary to Coal Creekocatedupstream of the
step weirand footbridge Mediumgradienteach
with mediumvelociy riffles and few pools.
Conductivity a#38us/cm.Some wody debris
presentvithinreach. Stream banks dominated
salmonberry, blackberfgrns with analder
canopy

July 8B, 20B

Richards
Creek

0.90

110

Locateddownstream of double culverbssig
underthe privatedrivewayat 2002 132Ave SE.
Low gradientvith conductivity @853us/cm.
Medium velocityith abundantarge woody debri
andoverhanging vegetatidviostly riffles and
glides in reachvith few high quality poolStream
banks domiated byblackberryferns some
salmonberngndan aldecanopy

July 19, 2BL

Kelsey Creek

3.97

120

Locatedbehind the Bellevue Christian Reform
Church off 148 Ave, bisected bgfootbridge.
Low gradientmediumvelocity with conductivity &
321ugcm. Overhanging vegetatiaith mosty
riffles and glides. Anthropogenic disturbance
portions of shoreline dominated by blackberr
salmonberry and horsetail

July 19, 2&L

Yarrow Creek

180

135

Site bcatedn greenbelt corridor betweleA05
and 18" Ave. Fish passage is hydrologically
blocked below sampling ditesteep gradienend
at the upper end of the redmha perched culver|
Mediumgradientvith conductivity a292us/cm.
Woody debris and cobble/bouldgrevalent
throughout reaciMature cedar, alder, and neag
trees alongside stream bakfkise maple and
swordferncommon.

July 3, 208

ValleyCreek

0.20

197

Locatecdat the habitat restoration siteha
northwest corner of Highland Park, just west
140" Ave. Low gradientlow vebcityreachwith
conductivity aB70us/cm. Large wodydebris

prevalenthroughout reaciMature aldealongside
stream bankslightshade and blackberry domin
throughout reach

November 15, 2013
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3.0 Results

3.1 Water Quality Measurements

Water quality parametersabiof the electrofishing stations showed relatiyetyakyalues for urban
streamsTemperaturand dissolved oxygen values for allrsiteged from 182 Cto 17.2 Cand
6.85mg/L to 10.5mg/L, respectively (Table 2). These values were cha@ébesstimpling during
summer. However, dissolved oxygen at Kelsey CreékqRbhowed a relatively lealue, which
could be the result pborplacement of the probe, human error in recorfdialpgical or chemical
demandor a naturadlisturbanceConductivityand pH values for all sites rangegus/cm t0438
ps/cm and6.85to 7.67 respectively.

Table 2. Water quality parameters for electrofishing sites during July 201

KelseyCreek (RNB.97% 67 | 68 | 321

ValleyCreek (RM.2 15.9 8.3 7.14 370
Richards CreglRM029) 16.5 9.5 7.34 353
YarrowCreek (RML.80) 17.1 10.5 7.67 292
NewportCreek (RMD.0§ 13.6 10.0 7.58 438

3.2 Species Distribution and Density

Fourspeciesf fishwere captured during the 3@lectrofishing surveys (FigdyeThese included
cutthroat(Oncorhynchus clajkienile coh€O. kisutghlongnosed dacdrfinichthys cata)aotde
western brook lamprelyampetra richardshbmihe field, rainbow and cutthroedut speciekess than

80 mmin length are difficult to distinguitnereforeFigurel shows the categodyrout fry less than

8 0 ntovedicompass these fish. However, no adult rainbow trout were caught during/the surve
Therefore, for the purposes of this study, thesevéisttonsidered cutthroat troand included into

the total numbers captur&ther nonfish species captured during electrofishing inchigiesl
crayfish(Pacifasticus leniusatNMaleyCreekRM 0.2, Richards Creek (RM Q.a@hdYarrowCreek

(RM 1.80)

Kelsey, Valley, and Richards Crbakithe highest density of fish spe¢iegure 2)Cutthroat and
western brook lamprey were caught at all three of these sitegyariieegoho weiaughbnly at
Kelsey and Valley Creekkere is a coho augmentation project thas&3,000 eyed eggs in a spring
fed pond and releases as unfed fry into Kelsey Creek at river Ritd&8s Creek was the only site
wheredlongnosed dace wecaugh, and cutthroat wette only fish specieaptured at Yarrow Creek
and Newport Creek.

Final Report 5 November 15, 2013
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Figure 2. Species distribution by stream reach for 2B$ampling.

Relative prcentage of each fish species captured bgrsite seein Figurel. Kelsey Creek (RBL97
showed cutthroat as the highest percentage capt@gbetent(including fry < 80 mmwith

juvenile coho and lampra perceniand?2 percentrespectively}alleyCreek (RM).2 showed
cutthroat dominating the chtat 9 percentwithjuvenile coho and lampratjust over 1 percent each
Cutthroat made ug3percenbf the catch aRichards Creekamprey and loAgosed daceade up

the remaining andl percenof the catchrespectivelyCutthroatcomprised.00percenbf the catch

at Yarrow antNewportCreels with no other fish species captured.

The number and species of fish captured by habitat type (pool arefffipdrted in Figure. h

general, more fish were captured in pool habitat than riffia lagboss all reaches, with the exception
of Kelsey Creek where more cutthroat were captured in riffle Aattat3 shows the total pool and
riffle lengths in feet for sampled reaches. Riffle lengths werdhaghmvol length®r Kelsey,
Richardsand Newport CreekBheValley Creekeach wadeterminegs having only pools with no
riffles. Riffle and pookéhgths were not measured for Yarrow Creek
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Figure 3. Number and species of fish captured by pool or riffle halait type (P=pool, R=riffle).

Table 3. Total pool and riffle lengths in feet for sampled reaches.

Site Total Pool Total Riffle
| Lengths (ft.) | Lengths (ft.)

Kelsey Creek (RM 3.97 37 58
Valley Creek (RM 0.2) 197 0
Richards Creek KR0.9) 41 69
Yarrow Creek (RM 1.80 N/A N/A
Newport Creek (RM 0.0¢ 74 119

The estimated density of fish species caught for eashegi@rted in Table Bish density analysis was
determined by normalizing the total fish counlipearfoot for each reaéhKelsey Creek (RM 3.97)
showed the highest density of cutthroat8&tfidh/foot, whileYarrow Creekhowed the lowest

density at @3fish/foot. Density of juvenile coho at Kelsey Creek and Valley Creek was 0.04 and 0.01
fish/foot, respectivig. Juvenile coho were not captured at any other site. Richards Creek showed the
highest dnsity olampreyat0.05 fish/foot, while Kelsey and Valley Creeks showed a density of 0.02
and 0.01 fish/foot, respectively. Lamprey were not caught at YarrowpariNereeks.

2 Compaison of relative abundance data between sites should be considered only on a gross level as collection technique «
netting efficiency can vary among sites.
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Kelsey Creeghowed a cohto-cutthroat ratio of 0®and Valley Creek showed a ratio of BlO1.
juvenilecohowere capturedtother study sitesagios= zerg. Absence ofuvenilecoho inYarrow
Creekwasdue toadownstream fish barriblocking anadmous fistacces# thereach

Table 4. Estimated density (fish/foot) of fish species caught and
ratio of coho to cutthroat for all sites.

Total Reac Qutthroat .Coho ITamprey Cc::uot?hor;gt
Length (fegt| (fish/foot) (fish/foot) | (fish/foot) Ratio
Kelsey Creek (RM 3.97 95 0.83 0.04 0.02 0.05
Valley Creek (RM 0.2) 197 0.35 0.01 0.01 0.01
Richards Creek (RM 0.¢ 110 0.78 0 0.05 0
Yarrow Creek (RM 1.80 135 0.23 0 0 0
Newport Creek (RM 0.0¢ 193 0.37 0 0 0

3.3 Cutthroat Length Distribution

Richards Creahowedhehighestnumber of cutthroat captureéisitessurveyegand hadhe lowest
mean length (65.4 mm) and narrowsigstangg40 mm to157mm; Tableb). Mean lengths of

cutthroat were relativedymilar for Kelsey Creakd Newport Creg®0.0mmto 84.5mm), withboth
sites showingralatively widsizerangeMean length atalleyCreekwashigher attl19.4mm,with a
relatively similar rangeKelsey and Newport Creek&ough the total sizamge in Valley Creek was
similar, fewer smaller fish were present in this streamYf@aolu Creekadthe lowest number of
cutthroathoweverthis sitthadmuchlarger fisithanall other sitesvitha mean length o8%.3mm.
Cutthroat size classeslaonditiors did not appear affected by New Zealand Mudsnails at this time.

Table 5. Number caught, mean length (mm), length range (mm)and standard deviation
(Stdev) of lengths for cutthroat across all sites sampled.

: Numberof Mean Length
Site Cutthroat Caugh (mm) 9 Range (mm Stdev
Kelsey Creek (RM 3.97 79 90.0 435183 33.4
Valley Creek (RM 0.2) 69 119.4 475230 40.8
Richards Creek (RM 0.¢ 86 65.4 40157 20.0
Yarrow Creek (RM 1.80 31 135.3 104260 37.3
Newport Creek (RM GB) 72 84.5 516204 37.0

November 15, 2013
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The frequency distributisauggest that three yetassesf cutthroat trout were presentKelsey
Creek (RM 3.97; Figure Bihe younger age class (55 mm to 95was)most abundant here.

35

30

M Kelsey Creek RM 3.97

25

20

15

Number Capturec

10

<40 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235240+
Length Group (mm

Figure 4. Length frequency distribution for cutthroat at Kelsey Creek (RN3.97.

Thelengthfrequency distributidior Valley Creek (RM 0.2; Figursi&ggests that leastour (or
more)yearclasses of cutthroat trout were predeelatively lowerumbers of sailler fish §5to 95
mm)wereseen aYalley Creelalong withrelatively higher numbers of msided fish @5to 165mm).

35

30

M Valley Creek RM 0.

25

20

15

Number Capturec

10

e |...|H1|... . .

<40 45 55 65 75 85 95 105115125 135145 155 165 175 185 195 205 215 225 235240+
Length Group (mm

Figure 5. Length frequency distribution for cutthroatat Valley Creek(RM 0.2).

Final Report 9 November 15, 2013



:.'. Bellevue Summer Electrofishing 2013
City of Bellevue

Thelengthfrequency igtributionfor Richards Creek (RM 0.9; Figursugjgests that three yelasses
of cutthroat are presewtgain, &rge numbers of smaller f{gh to 75 mm) dominated catchidse
largest fish caught at Richards Creek measured 155 mm.

35

30

B Richards Creek RM 0

25

20

15+

Number Capture(

10+

o MEHEEN el oew = ——
<40 45 55 65 75 85 95 105115 125135 145 155 165 175 185 195 205 215 225 235240+
Length Group (mm

Figure 6. Length frequeng distribution for cutthroat at RichardsCreek (RM0.9).

The frequency distributidor Yarrow Creek (RM 0.2; Figurestgygests that four (or more) year
classes are present. Radly higher numbers of medusimed fik (1% to 135mm) were found at
YarrowCreek with a good representation of largerZ@tq 240+ mm).It should be noted that no
smallcutthroatwere caught at Yarrow Creek (< 105 mm).

35
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B Yarrow Creek RM 0.4

25

20

15
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10

<40 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235240+
Length Group (mm

Figure 7. Length frequency distributionfor cutthroat at Yarrow Creek (RM0.2).
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The frequency distributidor Newport Creek (RM 0.06; Figures@)gests that four yedasses are

present. Higher numbers of smaller sized fish (55 to 75 mm) were found at Newport Creek. Relatively
smaller numbexd medium sized fish (125 to 145 mm) were caught as well as a few lacg2@5%ish (

mm).

35

30

B Newport Creek RM 0.4

25

20

15

Number Capturec

10

5,
0’ T T T T T T T T T T I T T T T \!\

<40 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235240+
Length Group (mm

Figure 8. Length frequency distributionfor cutthroat at Newport Creek (RM 0.06).

3.4 Coho Length Distribution

Juvenile cob were cauyg at onlyKelsey Creek and Valley Crdeking the summer of 2R1A

hatchery augmentation program releases unfed fry into Kelsey which can migrate througihout both
these streamAt Kelsey Creek fouotal juvenile coho were caught ranging in sizefBoo94 mm,

with a mean length 88.0mm.Figure9 showscoho length frequency distribution Kaisey Creek

(RM 3.97) Although the sample size is very low, the frequency distriibptiesentene yeaclass

(O+ age) fothis site as expecte®ne pvenile coho was caught at Valley Creek and measured 84 mm.
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H Kelsey Creek (RM S.Q

Number Capturec

0 10 20 30 40 50 60 70 80 90 100 110

Length Group (mm

Figure 9. Length frequency distributionfor coho atKelsey CreeRM 3.97%.

3.5 Native and Non-Native Species

Fournatiwe fish speciéscutthroat, coho, lamprey, adtaiefi were captureduring the surveio

other nativdish species were captured duringB2@pling eventkelsey (RM 3.97), Valley (RM 0.2)

and Richard (RM 0.9) Creeks each showed relatively high native diversity with three native species
captured at eadlite Cutthroat and lamprey were caught at all three of these sites, while juvenile coho
werecaught only at Kelsey and Valley Creeks. Richards Creek was the only sampling site where dace
were capturefarrow Creek (RM 1.8) and Newport Creek (RM gho@edlow native diversity

among all siteas only native cutthroat were séanmyPuget Sound lowland streams contain other

native species including, but not limiteddolpin, largescale suckarsl possibly other salmonid
specied_argescale suck#eespine stickleback, and sculpin species, which were not seen in 2013,
have been documented in Kelsey Creek, but at lower stream reaches (RM 0.2 to 2.1) than that sample
this yearSculpin were also s€a Valley and Richards Creek, but the disbibdbes not appear to be
prevalent in the study streams (TabMa&)ow Creek andewportCreekshowed relatively

diminished diversity of native spedmgBcating possible urban impacts

Non-native fish species were absent durings2®ipling evestat all sites (Tablg howevernon
native species msiyll be presenn the streasaNon-native specigbluegill and largemouth bassye
captured at Kelsey Crg@M 3.97andValley Creek (RM 0.2)1996 whichcould be attributed to
differences habitat availability, flow regimesaturation of habitat restoration sitegraiironmental
fluctuations between years
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Species Name

Coho Salmon
(Oncorhynchus
kisutch)

Year
River Mile
1983
1996
1997
2002
2007
2010
2011
2012
2013

Table 6. Native species documented in Bellevue streams during 1983, 1987, 2002, 2007, 26208 summer fish surveys.

Kelsey Creek
2.1

Cutthroat Trout
(Oncorhynchus
clarki)

1983
1996
1997
2002
2007
2010
2011
2012
2013

Rainbow Trout
(Oncorhynchus
mykiss)

1983
1996
1997
2002
2007
2010
2011
2012
2013

Sculpin (Cottus
spp.)

1983
1996
1997
2002
2007
2010
2011
2012
2013

Three-spine
stickleback
(Gasterosteus
aculeatus)

1983
1996
1997
2002
2007
2010
2011
2012
2013

2.59

13

Richards
Creek
3.97 0.2 0.82 0.9

Valley Creek

< | x| o«
X x | X

Yarrow Creek

1.13 1.8

Newport
Creek
0.06
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Species Name

Western Brook
Lamprey
(Lampetra
richardsoni)

Year
River Mile
1983
1996
1997
2002
2007
2010
2011
2012
2013

Largescale
Sucker
(Catostomus
macrocheilus)

1983
1996
1997
2002
2007
2010
2011
2012
2013

Dace
(longnose or
speckled)
(Rhinichthys
spp.)

1983
1996
1997
2002
2007
2010
2011
2012
2013

Trout Fry
(<80 mm)

1983
1996
1997
2002
2007
2010
2011
2012
2013

[ ] = did not sample

November 15, 2013

= sampled, no fish seen
X | = sampled, fish seen

0.2

Kelsey Creek
2.1

2.59

14

Valley Creek
0.2 0.82

Richards
Creek
0.9
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Newport
Creek
1.13 1.8 0.06

Yarrow Creek
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Species Name

Bluegill
(Lepomis
macrochirus)

Table 7. Non-native species documented in Bellevue streams during 1983, 83967, 2002, 2007, 26208 summer fish surveys.

Year
River Mile
1983
1996
1997
2002
2007
2010
2011
2012
2013

Largemouth
Bass
(Micropterus
salmoides)

1983
1996
1997
2002
2007
2010
2011
2012
2013

Pumpkinseed
(Lepomis
gibbosus)

1983
1996
1997
2002
2007
2010
2011
2012
2013

Crappie (black
or white)
(Pomoxis

spp.)

1983
1996
1997
2002
2007
2010
2011
2012
2013

Carp
(Cyprinus
carpio)

1983
1996
1997
2002
2007
2010
2011
2012
2013

[ ] = did not sample

Final Report

= sampled, no fish seen
X | = sampled, fish seen

Kelsey Creek

1.4 1.8 2.1 2.59

__

I x
x

15

3.97

Valley Creek
0.2 0.82

Richards
Creek
0.9

: --

Yarrow Creek

1.13 1.8

Newport
Creek
0.06
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3.6 Cutthroat Trout Stomach Analysis for New Zealand
Mudsnails (Potamopyrgus antipodarum)

One cutthroat trout from each of four size classesacificedand the stomackasdissected and

placed in denatured alcohol for stomach content analysis by taxonomists at Rhithron Associates, Inc.
(see Appendic for complete taxonomic results). The three smallest of the four size classes had
consumed MdsnailsOther prey items included amphipaatarfgonyxnidgesRarametriocnemus
PolypediluRrpdiamesabplack fliessfmuliujpand terrestrial species of millip&perobolidand ants
(Formicida@&he largessized cutthroat had very little gahtent with two amphipodsarangonyand

one caddisfly-{(mnephilidadll four sizes indicated amphipods (crangonyx) as a primary prey.

New Zealand Mudsnails can pass through the intestinal tract intact without providing nutrient value to
the fish.Given that three size classes had consumed mudsnails, stomach analysis as well as the
abundance and size distribution of cutthroat trout and other salmonids in infested areas should contint
to be monitored.

4.0 Discussionand Recommendations for
Future Actions

Non-native fish were absentla Kelsey Creek sampling site (BB, whilethreespecies afiative

fish utthroat juvenile coho and western brook lampweyefoundduring sampling (Tables 6 and 7).
Similamative fish densities were seel®B6 andl997 studiesuggestgthat this section of Kelsey
Creek has remained relatively stable for 16 feausver, aelatively low native species diversity and
low coho to cutthroat ratio (8) indicateshat fish populations within the upper reaicKelsey Creek
have beenhistoricallynfluenced by urban impadtscchetti and Fuerstenberg (1968hda coheto-
cutthroat ratio of >2 indicates excellent habitat, 1 to 2 indicates good habitat, and < 1 indicates urban
impacts and/or limited access &anadromous fism healthy streams, juvenile coho account for 2 to
10 times the number of juvenile cutthréaturbanizatiooontinuesjuvenile and adult resident
cutthroat become more dominant and eventually surpass coho in both total numlmmasgd bi
which appeaa to be the case for this site on Kelsey QGrewlerson 2011).

Non-native fish were absent at WraleyCreek sampling site (RN2)Qwhile three species of native

fish (cutthroat, juvenile cofandlamprey were found during013sampling(Tables 6 and .7)his

sampling site was located in a mature habitat restoration area with plenty of large woody debris and
pools (Appendix B). Riffles however, were conspicuously absent inibis d38h. This site was

also heavily overgrowrithivnightshade and blackberries, which seemed to reduce flows throughout the
reach (Appendix Bomparing 2013 results to past data on Valley Creek on a gross watershed scale
show that the presence of juvenile coho, cutthroat, and lamprey has beasistnyt ince sampling
began at this site in 1996 (Tablél6)vever, onguvenile cohevasfound at Valley CreeRi 0.2),
contributing to a very low coho to cutthroat ratio (Ov@iirh gain suggestirban impacter

migration barrierare having amfluence on thésh population at this sifEhe low numbers of coho

in spite of hatchery augmentat@arby in Kelsey Creieklicatethat additional investigations into

water quality and carrying capacity of habitat should be conducted
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Three specied native fish (cutthroat, western brook lampneg dace) were caught at Richards Creek
(RM 0.9), while juvenile coho were abgdtfiough elatively few surveys have been conducted on
Richards Credlkast survegonductedn 1997)comparing 2013 retuto past data show juvenile coho
presence to be sporadic andheoat to be very consistent. A low coho to cutthroat ratio (in this case,
zero) indicates that this site on Richards Creek may be influemaégt loyality and flompacts

from urban deelopmentn surrounding areas of the watershed.

Native cutthroat was the only fish species caught at the Yarrow Créek $iRdfully sampled for

the first timan 20B. Cutthroat was also the only species caught at Yarrow Creek (RM 1.13hnth 2011 a
2012 These results were anticipatedsaggiassage is hydrologically blocked downstreaesesitds
preventing anadromous species access to the upper reaches of YarreistQrasgage is also
hydrologically blocked at the upstream extent & ttes, essentially isolating this cutthroat

population (Appendix Byhe absence of juvenile coho, for example, would therefore be expected for
future sampling at éisesites unlesghe downstreanblockages removed. However, cutthroat showed a
strongpresencat RM 1.8vith at least fouyearclasses, indicating that Yarrow Creek (upstream of the
barrier) is likely a relatively healthy urban stream capable of sustaining not only cutthroat trout
populations, but other anadromous salmonid species as well

Non-native fish werabsentatthe Newport Creekampling site (RM 0.08lative cutthroatvere

foundandno juvenile coho were caughithough only one other survey has been conducted on

Newport Creek (in 1996), comparing 2013 results to pastaata stntinued lack of juvenile coho
presence arttie presence alitthroat. A low coho to cutthroat ratio (in this case, zero) indicates that

this site on Newport Creek may be influenced by urban impacts in surrounding areas of the watershed

Although Rchards Creek (RM 0.9) and Newport Creek (RM 0.06) provide what appears to be good
rearing habitat for juvenile coho (Appendix B), other factors may contribute to the lack of coho
captured during the study, including low escapement in previous yeaginflesy or natural

variationsn water chemistry. The absence of juvenile coho also mayesoipfyonthese fish

utilizing other areas of these systems. Overall, the low numbers of coho adult spawners returning
combined with low juvenile and marinevisal rates and occurrence ofggawn mortality are

attributing to the decline of coho species in Bellevue streams, putting coho at a severe risk of
extirpation.

It is recommendetthat the Citycontinue studiest previously samplegiaches to helpriher evaluate
the effectiveness of existing and future capital projects for improving fislahdlgtssagand the
success of salmonid supplementation efforts. Continued studies to track the diversity, size, and
abundance of native and nuative fil speciefor use aan indicator of overall stream health is also
advised. Below is a detailed list of recommensifitidhe City of Bellevue to facilitate these actions.

1 Sample upstream of the Yarrow Creek (RM 1.8) sample site, to determing¢hifahe cut
population between the hydrological barriers is indeed an isolated population.

1 Stomach analysis, as well as the abundance and size distribution of cutthroat trout and other
salmonids, in areas infested with New Zealand MudBo#ai¢pyrgus eddpjrshould
continue to be monitored.

1 Compare diversity, size, and abundance of fish species across all years for sites with historice
data.This will allow a historical trend analysis to determine if specific fish populations are
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declining or growind\lso, compae thesize of coho and cutthroat fish populations to other
Puget Sound lowland reference streams

1 Conduct electrofishing at low, middle, appkerreaches of creeks during the same sampling
events to determinesélmonids and natifieh areutilizing different habitats than in previous
years. Thiould assessore accurately the presence/absence afitisim each stream

1 Measurdish condition indeat electrofishing sites to determine relative health of priority fish
speciesThe indexould then beampare to other Western Washington urban streams
where this particulamnetrichas been collectethis information provides important biological
information that can then be used to make better management decisions.

1 Collect gut content dafile@m priority salmonid species at curisrtthic Index of Biotic
Integrity BIBI) sitesto determine if aquatic or terrestrial prey items domirmetsedata
wouldhelp determine prey species availability and use by salmonids. Data coltbHoédol ¢
determine if riparian and/or substriaig@rovements amecessary.

1 Continue &onsistent electrofishing program that visits the same sites duringettieeaf
year to increase robustness of datdeftmrmination of status and trends of priority fish
species.

1 Add additional electrofishing dates earlier in th¢eygarMayat these same simgery five
yeargo help determine seasonality of fish species use.

1 Implement a study to evaluate selected electrofishing sites that have shown hisg@ical cha
in species diversity and den3ibe study should include key water quality parameters such as
temperature and flow conditions; however, other parameters may also need evaluation.

71 Include adult coho escapement data in the status and trends aataiaséoi strengthen
reasoning for lack of juvenile coho presence

Data collected forative and nomative fish species presence, status, and trends in urban streams can
providea useful todior determining the health of urban streghsinges in tise attributes can also
be used to determineciimulativalterations in land use, habitat restoration actiartis,
supplementation efforts are influencing fish populations. However, {@hladetheregfin urban
streams can lzkieto many variabk includingemporal and spatial changes, habitat type and
condition,water qualityandclimate Without dataon each of thee variableg may belifficult to
determinavhat might be causing changes in fish densities and species conifmsgian,collecting
consistentlata on habitat chandish us, and dietgboth temporally and spatiglypuld help
ascertain if changes in fish populations and density are due to natural envichamgesabeneficial
habitat modifications, or changes id kaselmplementing the recommendations mentioned above
would help the City of Bellevixgther answer these questions abolatdés urban streams.
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